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TEXT 1. MODEL SIMULATION

We developed a microsimulation model, which simulates food consumption and associated
changes to the BMI), Type Il diabetes, myocardial infarction (MI), and stroke risk at the level of
the individual. The model is stochastic by sampling from probability distributions of input
parameters to generate a distribution of outcomes. The model is run in discrete time steps over
the life-course from 2015, where the simulated policy changes are introduced at the start of year
2015. A model diagram is illustrated in Figure 1. Key parameters and data sources are

summarized in Appendix Tables 7-14.

We classified synthetic population in this model by combinations of a few key demographic
characteristics: aged (0-9, 10-19, 20-39, 40-59, 60-85 years old), sex, race/ethnicity (NHANES
categories of non-Hispanic white, non-Hispanic black, Mexican-American or other), and income
(relative to the FPL, adjusted for household size), and participation or non-participation in
SNAP. Because NHANES is repeated cross-sectional, we had to construct synthetic population
to account for the weights. 10,000 individuals were generated, per ISPOR guidelines, for each
cohort defined by the combinations of these characteristics. The model was re-run 10,000 times
while repeatedly Monte Carlo sampling from the probability distributions of all input parameters

to capture uncertainties in our estimates.!

The multiple baseline CVD risk factors and prevalent disease cases were assigned to each
simulated individual by repeated Monte Carlo sampling from the probability distributions of
each of these variables in NHANES, specific to each demographic group. The joint probability

distributions of these risk factors were accounted for using multivariate sampling with copula
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functions, which allow us to capture how these factors are co-dependent. This procedure
exclusively takes into account strong correlation between risk factors. To account for individuals
aging, we tracked the age of each simulated individual over the simulation period, and updated
each individual’s food consumption and health metrics to account for their age-specific
consumption patterns and health risks by preserving the individual’s rank in the population

distribution to account for the stability of risk over time and differential survival probability.
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TEXT 2. WEIGHT CHANGES ASSOCIATED WITH CALORIC INTAKE

The estimated impact of HIP on total energy intake was small (49 fewer kilocalories per day in
the HIP group) and not statistically significant while the daily kilocalories effect size from the
HIP trial has the advantage of being randomized among a SNAP population as opposed to prior
trials or observational studies.? In our study, daily caloric intake was expected to increase with

increases in FV intake.

A starting weight and height were given to each simulated individual by Monte Carlo sampling
from NHANES (Appendix Tables 13-14), using the covariance matrix between these variables
and the food consumption distributions to guide sampling. After an intervention, change in total

calorie consumption was converted into changes in weight over time.

For children, we used a validated NIH model of body mass change among children aged 5 to18,
which accounts for child growth trajectories.® The net change in kilograms among children given

a change in kilocalories per person per day is given by Equation [1] for males and Equation [2]

for females:
(Akcal /person /day)
Male: Akg =
ale: 8xe (68 — 2.5ag¢)
[1]
_ (Akcal /person /day) [2]
Female: Akg = (62 — 2.2ag¢)

For adults, we employed the validated NIH model of individual body weight M(t) change after a

change in calorie consumption y:
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d
"0 - r© - kMO ~ M)/ )

where Mo is initial body weight prior to the calorie consumption change, 7 is the weight change
associated with net energy consumption, and k(t) captures energy expenditure. Finally, X(t) denotes

change in caloric consumption per day.* The internal physiology of metabolism is captured by:

_ My tprten +cp

T A9+ [4]
1 Yrtcon
K(t)_(l—d)((1+c) +P(t)) [5]

where Equation [4] captures the efficiency of fat and protein synthesis ncand 7, energy content
per unit fat and lean tissue p, and p,, relative change in lean mass per change in fat mass c, and
adaptive thermogenesis d. Equation [5] describes catabolic energy breakdown given resting
metabolic rates of fat and lean tissue yf and yl and physical activity P. We assumed no change in

physical activity resulting from the FV subsidy. Parameter values are as follows *°:

ny = 230 : Synthesis efficiency, 230kcal/kg 100
n; = 180 : Protein synthesis efficiency, 180 kcal/kg + 20
py = 9400 : Energy content per unit change in body fat, 9400 kcal/kg

p; = 1800 : Energy content per unit change in lean tissue, 1800 kcal/kg

¢ = 0.5 : Relative change in lean mass per change in fat mass
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d = 0.24 : Adaptive thermogenesis parameter, 0.24 + 0.1
¥r = 3.6 : Resting metabolic rate of fat, 3.6 kcal/kg/day + 4

y: = 22: Resting metabolic rate of lean tissue, 22 kcal/kg/day + 4
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TEXT 3. RISK OF MYOCARDIAL INFARCTION (MI) OR STROKE

We used validated equations of monthly risks of MI and stroke estimated by fitting exponential
curves to data on age- and sex-specific incidence of first MI and stroke from the Framingham
Heart Study (1980-2003), published by the National Heart, Lung, and Blood Institute.®’ We
chose to use Framingham equations, and not the newer Pooled Cohort Equations, given recent
evidence that the newer equations are over-fitted to limited data and may produce less accurate
estimates of current risk than the Framingham equations®!; recent comparative analyses actually
have found the newer alternatives to offer no significant benefit over the Framingham equations,
even when predicting risk among minorities'?; furthermore, the Framingham equations
separately predict coronary heart disease and stroke, which have different implications for
mortality and quality of life.® In addition, Framingham functions include diabetes status that the
increased relative risk of heart disease and stroke from co-morbid diabetes is captured in our

model.

Given no history of MI (x=age in years),
Male: y = 0.0001 % ¢00312% [6]

Female: y = 8F — 06 x ¢0:0599% [7]

Given no history of stroke (x=age in years),

Male: y = 9E — 06 = ¢9-0622% [8]

Female: y = 3E — 06 * ¢0-0741¥ [9]
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Given history of CVD, the risk of MI or stroke without a history of CVD was multiplied by a

constant with a mean of 2, SD 1.0204, gamma distribution (shape=3.84166,scale=0.520608).

In order to account for other CVD risk factors, we adopted a previously-published approach in
which weights are assigned to each individual based on the following risk factors used in
Framingham risk equations,'#*° age, total cholesterol, HDL cholesterol, hypertension treatment
status, smoking, and diabetes. Individual Framingham risks were divided by the mean
Framingham risk of each cohort (defined by age, sex, race, and income), then used to weight

each individual’s baseline MI and stroke risk equations, Equations [6]-[9].

Framingham risk equations:

For male,

Individual_FHS_risk = (1-0.88936)*exp((3.06117*log(age)+1.12370*log(total_cholesterol)-
0.93263*log(HDL_cholesterol)+1.99881*log(SBP_treated)+1.93303*log(SBP_untreated)+0.654

51*smoking+0.57367*diabetes)- 23.9802)

For female,
Individual_FHS_risk = (1-0.95012)*exp((2.32888*log(age)+1.20904*log(total_cholesterol)-
0.70833*log(HDL _cholesterol)+2.82263*log(SBP_treated)+2.76157*log(SBP_untreated)+0.528

73*smoking+0.69154*diabetes)-26.1931)

Individual FHS risk
Mean FHS risk of each cohort

Weights assigned to individual =
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TEXT 4. MORTALITY AFTER MYOCARDIAL INFARCTION (MI) OR STROKE

We used validated equations of age- and sex-specific risk of mortality after MI and stroke
developed by fitting exponential curves to the ratio of incidence of fatal event to total incidence
of event. Fatal MI and total incidence of MI data was from the Framingham Heart Study. The

ratio of fatal stroke to stroke incidence was obtained from the Cardiovascular Health Study.5’

After MI (x=age in years),
Male: y = 0.0289 * ¢0-0269%

Female: y = 0.0004 x ¢0-0706x
After stroke (x=age in years),
Male: y = 0.0003 x ¢0-0782%

Female: y = 0.0034  ¢0-0428%

Simulation code available at https://sdr.stanford.edul/.
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Appendix Figure 1. Ml incidence.

We considered our targets were met if the projected incidence fell within the interval between
the estimates from Framingham Heart Study (FHS) and Atherosclerosis Risk in Communities
study (ARIC), more-inclusive and less-inclusive measures of composite CVD outcomes.

Note: Our model was validated against independent disease incidence estimates. However, such
estimates are not themselves a real population registry, but rather are largely from surveys.
Hence, our model cannot be thought of as calibrated or validated retrospectively against a real
population. A potential amendment to this problem is prospective validation and further
refinement of the model against emerging datasets that will provide some further insights.
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Appendix Figure 2. Stroke incidence.

We considered our targets were met if the projected incidence fell within the interval between
the estimates from Framingham Heart Study (FHS) and : Greater Cincinnati/Northern Kentucky
Stroke Study (GCNKSS).

Note: Our model was validated against independent disease incidence estimates. However, such
estimates are not themselves a real population registry, but rather are largely from surveys.
Hence, our model cannot be thought of as calibrated or validated retrospectively against a real
population. A potential amendment to this problem is prospective validation and further
refinement of the model against emerging datasets that will provide some further insights.
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Appendix Figure 3. Cost-effectiveness analysis.
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Notes: 5% enrolled: 5% of the U.S. population enrolled in SNAP; 25% enrolled: 25% of the U.S. population enrolled in SNAP; 48
months SNAP: 48 months completed length of SNAP participation; 160 months SNAP: 160 months completed length of SNAP
participation; LC added: lung cancer included as one of the health outcomes; 20% overhead cost: 20% overhead expenditure rate; 40%
overhead cost: 40% overhead expenditure rate; 50% overhead cost: 50% overhead expenditure rate; Fruit juice included: 100% fruit
juice included in consumption changes in addition to refined grain and targeted FV; 10% subsidy: subsidizing 10% of FV purchases;
20% subsidy: subsidizing 20% of FV purchases
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Appendix Figure 4. Base-case cost-effectiveness analysis plots for (a) U.S. population and (b) SNAP participants
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Appendix Figure 5. Projected changes in QALY's and costs associated with disease conditions
after 30% FV subsidy.
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Appendix Figure 6. Sensitivity analyses: Projected reduction in incidence of diseases under
various scenarios.

Notes: The box plots reflect probabilistic uncertainty analysis in which we repeatedly sampled

from the probability distributions of input data to provide a sense of the range of outcomes in
results.
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Appendix Figure 7. Outcomes over years of simulation.

Disease incidence by time

Te] Baseline T
—_ i ' -
= o - - - Intervention G B
2 e
= o
= = o
g & A
o =
a
— 1]
8 =
= o
&
= = _
= 3
é =
1] uw
4 2 ] — Diabetes
O M
= —— Stroke
!
=

1 T T 1
0 10 20 30 40 50 60 70

Years

QALY experienced per capita by time

o . ==
=] e
;""II
-
—
= |
ﬂ_ —
m
o
E}_ &
O /
g T /
il /
< i
=] .-""
] ¥
/ — Baseline
/ Intervention
i’

[ [ [ [ [ [
o 10 20 30 40 50 60 VO

Years

American Journal of Preventive Medicine



Appendix
Cost Effectiveness of Subsidizing Fruit and Vegetable Purchases
Through the Supplemental Nutrition Assistance Program
Choi, Seligman, and Basu

Appendix Table 1. Projected Estimates of Lifetime Risk of Health Outcomes, % (SE), and Incidence Reduction From the Status Quo,

% (SE)
Scenario Incidence of obesity Incidence of Type Il diabetes Incidence of Ml Incidence of stroke
Overall pop SNAP pop Overall pop SNAP pop Overall pop SNAP pop Overall pop  SNAP pop
Status quo 26.3 (0.02) 29.2 (0.07) 29.6 (0.02) 30.8 (0.03) 24.6 (0.03) 25.5 (0.07) 20.8 (0.02) 20.6 (0.07)
30% subsidy 26.2 (0.02) 28.9 (0.07) 29.0 (0.02) 27.5(0.03) 24.2 (0.03) 23.3(0.07) 20.5 (0.02) 19.0 (0.07)
-0.22 (0.09) -1.32 (0.32) -1.70 (0.02) -10.27 (0.80) -1.42 (0.09) -8.54 (0.67) -1.18 (0.12)  -7.39(0.56)
By demographic groups
Gender
Male 27.1(0.02) 29.7 (0.07) 23.1(0.02) 21.8 (0.03) 26.8 (0.03) 26.0 (0.3) 21.8(0.02) 20.0 (0.03)
-0.21 (0.09) -1.24 (0.31) -1.70 (0.02) -10.33 (0.80) -1.66 (0.09) -9.90 (0.14) -1.32(0.12)  -8.32(0.19)
Female 25.4(0.02) 28.1(0.07) 34.9(0.02) 33.3(0.03) 21.6 (0.03) 20.6 (0.03) 19.2 (0.03) 18.0 (0.03)
-0.24 (0.10) -1.42 (0.33) -1.71 (0.02) -10.21 (0.80) -1.17 (0.11) -7.18 (0.19) -1.04 (0.14)  -6.46 (0.18)
Race/Ethnicity
Mexican 27.6 (0.03) 30.6 (0.09) 31.6 (0.02) 30.1 (0.03) 23.5(0.03) 22.35(0.03) 19.9 (0.02) 18.2 (0.03)
-0.14 (0.10) -1.06(0.36) -1.26 (0.02) -9.90 (0.80) -1.02 (0.11) -8.07 (019) -0.80 (0.14)  -6.79(0.47)
NH white 11.7 (0.02) 14.2 (0.06) 18.2 (0.02) 17.6 (0.02) 22.1(0.02) 21.2 (0.02) 19.3 (0.03) 17.7 (0.02)
-0.38 (0.16) -2.36(0.43) -1.32 (0.02) -9.25 (0.80) -1.14 (0.09) -8.09 (0.15) -0.91(0.12) -6.82(0.42)
NH black 39.6 (0.03) 41.8 (0.06) 37.3(0.02) 34.9 (0.03) 26.9 (0.03) 26.3 (0.03) 22.3 (0.03) 21.1(0.03)
-0.13 (0.07) -0.61(0.18) -2.52(0.02) -11.67 (0.50) -2.09 (0.09) -9.46 (0.13) -1.83(0.12)  -8.57 (0.27)

Notes: Overall pop shows results for the overall U.S. population, including SNAP participants, and SNAP pop shows results for the
SNAP participants only

MI, myocardial infarction; NH, non-Hispanic; SNAP, Supplemental Nutrition Assistance Program
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Appendix Table 2.
A. Relative Risks (95% CI) for Selected Diseases With Increased FV Consumption by Age Group®®

Age group (years)
Disease 0-4 5-14 15-29 30-44 45-59 60-69 70-79 >80
Ischaemic heart disease 1.00 1.00 0.90 0.90 0.90 0.90 0.93 0.95
(0.82-0.99) (0.82-0.99) (0.82-0.99) (0.82-0.99) (0.85-1.01) (0.87-1.03)
Ischaemic stroke 1.00 1.00 0.94 0.94 0.94 0.94 0.95 0.97
(0.89-0.99) (0.89-0.99) (0.89-0.99) (0.89-0.99) (0.91-1.00) (0.92-1.02)
Lung cancer 1.00 1.00 0.96 0.96 0.96 0.96 0.97 0.98

(0.93-0.99) (0.93-0.99 (0.93-0.99 (0.93-0.99  (0.91-1.02)  (0.92-1.03)

Note: Unit of change in risk in change per 80g/day increase in FV. We assumed linear dose-response relationship between the relative
risk estimates and the serving. For example, if a person’s age is 20, the relative risk estimate of stroke for 80g/day increase in FV
intake was 0.9. If that person had 40g/day increase in FV intake, the relative risk estimate was assumed to be 0.95.

FV, fruit and vegetable

B. Relative Risks (95% CI) for Type Il Diabetes With Increased Fruit and Vegetable Consumption by 106g/day*’

Food type Type Il Diabetes
Fruit 0.93(0.88-0.99)
Vegetable 0.90(0.80-1.01)
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C. Relative Risks (95% CI) for Selected Diseases With BM| &

Health Myocardial Stroke Type Il diabetes
condition infarction

Overweight Men 1.29 (1.18-1.41) 1.23 (1.13-1.34) 2.40 (2.12-2.72)
(25<BMI<30)  Women 1.82 (1.41-2.36) 1.15 (1.00-1.32) 3.92 (3.10-4.97)
Obesity Men 1.72(1.51-1.96) 1.51 (1.33-1.72) 6.74 (5.55-8.19)
(30<BMI) Women 2.69(2.05-3.53) 1.49 (1.27-1.74) 12.41 (9.03-17.06)

Note: Due to absence of a continuous function or finer categorical relative risk estimates from large-scale meta-analytic data on the
effects of BMI on disease risks, we incorporated relative risk estimates associated with the three categories of BMI (Normal,
Overweight, Obesity).

D. Relative Risks (95% CI) of Type Il Diabetes on CVD Incidence,'® and Overall and CVD Mortality?°

Disease Gender CVD incidence  Overall mortality MI mortality Stroke mortality
Type Il Men 3.50 (2.70-4.50) 2.00 (1.89-2.12) 1.76 (1.66-1.88)  2.26 (1.70-3.02)
diabetes Women 2.06 (1.81-2.34) 1.57 (1.46-1.68) 1.76 (1.66-1.88)  2.26 (1.70-3.02)

MI, myocardial infarction; CVD, cardiovascular disease
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Appendix Table 3. Food Consumption and Prices

A. Food Groups and Prices (Dollars per 100 grams)?!

Food group Mean SD
Refined grains/potatoes 0.4100 0.02
Vegetables excluding potatoes 0.3105 0.02
100% Fruit juice 0.1921 0.01
Fruit excluding juices 0.4031 0.02

B. Time on SNAP ?
Length and frequency of SNAP participant spells

Single short to medium-term (1-23 months) 18.8%
Single long term (24+ months) 20.0%
Multiple spell 61.2%

3SNAP Dynamics??: SNAP participation (ever participated) was estimated by age, sex, race, and
income based on SNAP participation data in NHANES. SNAP participation spells, single vs.
multiple spells were randomly assigned to the SNAP participants based on the observed patterns
from 2008-2012 reported by USDA.?? It was reported that the median completed spell length
was 96 months, and median time off between spells was 16 month, and we assumed these spell
length for the multiple spell participants.

Among multiple spell participants, when they are off the SNAP, they were assumed to return to
usual food consumption patterns estimated for each demographic cohort.

C. Impact of Changes in FV Intake: 1% Change in Price of the FV is Associated With Changes
in Consumption of the Listed Food Group

Food type Mean SD

Refined grain 0.3 0.090
Vegetable -0.996 0.239
100% fruit juice -0.699 0.264
Fruit -0.76 0.272

Note: In the base case, it was assumed that once individuals are off SNAP, their FV consumption
go back to their baseline consumption levels

FV, fruit and vegetable; SNAP, Supplemental Nutrition Assistance Program
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Appendix Table 4. Quality of Life and Cost for Disease States, Mean (SD)*

Disease states Quality of life Cost
Acute M1 (1-2 days) 0.578
Post Ml 0.944 $4,648(356)*
Stroke 0.697
Type |l diabetes 0.939 $2,334(166)
Lung cancer 0.610 $5705 (582)

8Annual cost for M1 and stroke
Note: For all diseases, once incurred, annual cost per case of disease was assumed to incur for
the remaining years of life.

MI, myocardial infarction
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Appendix Table 5. Risk of Type Il Diabetes (per 100,000 Person Years) - CDC

Age Sex Race Mean SD
18to<45 M White 240.98 50
18to<45 M Black 426.89 50
18to<45 M Mexican 382.13 50
18to<45 F White 220.33 50
18to<45 F Black 390.3 50
18to<45 F Mexican 349.38 50
45 to 65 M White 853.77 120
45 to 65 M Black 1,512.39 120
45 to 65 M Mexican 1,353.84 120
45 to 65 F White 791.8 110
45 to 65 F Black 1,402.62 110
45 to 65 F Mexican 1,255.57 110
65 to 79 M White 786.37 168
65 to 79 M Black 1,392.99 168
65to 79 M Mexican 1,246.96 168
65 to 79 F White 729.29 154
65 to 79 F Black 1,291.89 154
65 to 79 F Mexican 1,156.45 154

CDC, Centers for Disease Control and Prevention
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Appendix Table 6. Risk of Lung Cancer (Annual Incidence Rate) - SEER

Male Female

Age White Black Mexican White Black Mexican
20-29 0.001 0 0 0.001 0 0
30-39 0.002 0.003 0.001 0.003 0.003 0.001
40-49 0.015 0.022 0.006 0.016 0.022 0.006
50-59 0.069 0.115 0.028 0.059 0.115 0.028
60-69 0.204 0.275 0.097 0.165 0.275 0.097
70-79 0.376 0.431 0.22 0.286 0.431 0.22

80< 0.354 0.391 0.259 0.244 0.391 0.259

SEER, SEER, Surveillance, Epidemiology, and End Results
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Appendix Table 7. Baseline MI History Prevalence (%)

Age
Sex Race Income 20-39 20-39 40-59 40-59 60-85  60-e85
Mean SE Mean SE Mean S

Mexican Poor 0.00 NA 3.34 2.40 11.06 4.18

Low 000 NA 050 036 2107 693

Middle 000 NA 219 216 1004 435

High 000 NA 000 NA 497 356

NH Poor 358 177 1097 338 2252 529
white

Viale Low 000 NA 473 212 2472 298

Middle 037 027 137 083 1330 202

High 000 NA 185 061 1215 207

E:H Poor 000 NA 883 436 911 405
ack

Low 000 NA 618 315 1258 357

Middle 025 025 546 274 940  2.83

High 000 NA 000 NA 291 182

Mexican Poor 0.00 NA 5.10 4.38 7.46 3.11

Low 000 NA 000 NA 172 093

Middle 000 NA 070 070 445  3.09

High 0000 NA 000 NA 000 NA

NH Poor 035 028 336 177 1705  4.06
white

Female Low 000 NA 18 119 1114 200

Middle 1.02 075 122 063 544 132

High 000 NA 137 069 397 118

NH Poor 023 024 453 289 878 335
black

Low 0000 NA 051 051 571 189

Middle 023 023 342 200 392 203

High 000 NA 212 149 355 216

MI, myocardial infarction; NH, non-Hispanic
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Appendix Table 8. Baseline Stroke History Prevalence (%)

Age
Sex Race Income 20-39 20-39 40-59 40-59 60-85 60-85
Mean SE Mean SE Mean SE
Mexican Poor 0.00 NA 0.47 0.47 7.46 3.56
Low 0.00 NA 4.46 3.70 11.23 6.31
Middle 0.00 NA 0.52 0.52 9.13 4.26
High 0.00 NA 0.93 0.93 14.83 7.93
NH white  Poor 1.62 1.05 1.39 0.85 12.64 3.79
| Low 0.00 NA 2.60 1.44 10.90 2.04
Male Middle  0.37 0.27 1.65 1.05 6.58 1.08
High 0.00 NA 1.04 0.76 2.77 0.94
NH black  Poor 0.00 NA 3.56 3.47 21.66 6.02
Low 0.00 NA 4.85 3.20 13.32 3.28
Middle 0.37 0.37 3.76 1.87 9.56 2.96
High 0.00 NA 4.06 2.30 4.09 2.16
Mexican Poor 0.35 0.35 6.32 3.99 1.73 1.27
Low 0.00 NA 4.10 2.58 4.97 2.10
Middle 0.00 NA 0.00 NA 5.09 3.09
High 0.00 NA 0.00 NA 5.22 3.46
NH white  Poor 1.80 1.54 6.78 2.92 17.41 4.03
Low 0.11 0.11 5.50 1.94 12.21 2.23
Female .
Middle 0.81 0.68 2.43 1.00 7.73 1.60
High 0.99 0.76 0.60 0.40 6.10 1.59
NH black  Poor 1.25 0.99 12.35 4.42 7.98 3.17
Low 0.29 0.29 2.85 1.81 11.28 3.18
Middle 0.00 NA 4.73 2.33 13.06 4.21
High 0.00 NA 2.03 1.45 5.78 3.32

NH, non-Hispanic
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Appendix Table 9. Baseline Hypertension Medication Use Prevalence (%)

Age
10- 20- 20- 80-
Sex Race Income 10-19 19 20-39 39 40-59 59 60-85 85
Mean SE Mean SE Mean SE Mean SE
Mexican Poor 0.00 NA 168 143 1588 499 36.67 7.08
Low 114 114 102 102 1480 523 4053 7.21
Middle 000 NA 101 1.02 13.89 429 4350 7.01
High 000 NA 096 098 840 290 47.71 1159
\',\'V;'ite Poor  2.65 262 7.61 288 2484 440 4515 6.08
e Low 000 NA 131 062 2428 427 4943 3.29
Middle 000 NA 226 123 2231 332 5449 297
High  1.87 185 345 105 1713 205 4775 323
l':'l';ck Poor 000 NA 273 181 2660 672 6464 731
Low 000 NA 328 234 3276 628 6326 522
Middle 214 212 627 205 27.99 508 5512 5.1
High 000 NA 747 362 2745 460 57.03 699
Mexican Poor 0.00 NA 1.00 0.99 1277 449 4133 591
Low 000 NA 016 016 623 203 5215 651
Middle 000 NA 316 269 1531 491 4862 6.96
High 000 NA 580 558 2308 7.39 3801 1024
\',\'V;'ite Poor 000 NA 461 244 2057 433 5503 564
I Low 000 NA 305 195 2176 418 5518 3.05
Middle 162 161 249 109 2220 317 4722 293
High 000 NA 160 106 2256 248 4528 3.66
E'.';ck Poor 021 021 771 252 4522 663 6864 593
Low 468 451 714 257 3841 537 7854 3.95
Middle 1.13 114 3.89 164 3387 480 7184 524
High 000 NA 309 226 3492 503 7028 6.39

NH, non-Hispanic
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Sex Race Income  0-9 0-9 10-19 10-19 20-39 20-39 40-59 40-59 60-85 60-85
Mean SE Mean SE Mean SE Mean SE Mean SE

Mexican Poor 100.84 1.37 110.71 0.92 11830 1.11 12340 212 13419 286
Low 102.64 138 11146 0.85 119.00 1.15 12470 185 137.27 2.49

Middle 99.03 2.04 11088 1.31 11831 2.09 122.10 1.88 138.84 4.24

High 91.33 3.03 11080 1.48 12463 243 12085 2.76 129.28 4.24

NH white  Poor 100.80 2.33 109.97 1.12 118.09 1.18 12472 191 133.76 2.33
Male Low 99.08 1.20 110.69 1.18 11896 0.97 12591 254 133.35 1.37
Middle 102.30 1.45 111.24 0.83 119.09 0.95 12494 095 13237 111

High 10457 230 109.81 0.88 119.70 0.79 123.15 0.83 130.86 1.26

NH black  Poor 10441 232 111.62 092 12030 1.35 12790 286 136.77 3.22
Low 99.35 265 111.29 1.27 12230 1.36 127.61 259 140.19 2.36

Middle 100.51 2.95 11360 153 12254 113 12552 174 138.78 1.83

High 106.74 258 110.80 1.30 121.71 226 127.77 155 12854 2.25

Mexican Poor 101.74 1.73 106.40 0.71 110.02 1.29 11852 212 14413 254
Low 100.28 1.81 106.31 0.89 109.18 0.92 12214 282 140.61 2.76

Middle 99.98 157 10758 1.03 111.20 1.31 126.48 2.78 140.13 3.95

High 104.28 1.58 10251 1.25 109.14 216 119.71 232 130.09 3.46

NH white  Poor 96.17 128 108.19 0.89 111.00 1.14 12319 254 139.03 2.47
Female Low 101.05 1.34 106.89 0.75 109.37 1.09 12430 220 13840 1.30
Middle 101.21 1.82 10761 0.89 111.13 0.77 119.70 131 13475 1.20

High 98.66 2.28 106.81 0.79 10850 0.79 12047 094 13296 1.34

NH black  Poor 101.60 1.64 110.02 0.95 112.12 1.24 130.08 3.42 14517 3.27
Low 101.63 2.36 109.08 0.91 116.00 1.87 130.73 2.16 14059 2.90

Middle 99.03 1.47 10592 1.16 11483 131 130.29 238 137.03 2.16

High 101.10 292 107.08 1.39 113.19 153 12299 220 141.44 3.23

NH, non-Hispanic
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Age
Sex Race Income 0-9 0-9 10-19 10-19 20-39 g20-39 40-59 40-59 60-85 60-85
Mean SE Mean SE Mean SE Mean SE Mean SE
Mexican  Poor 160.72 3.56 159.06 256 189.96 515 206.00 5.86 200.57 6.17
Low 156.69 3.39 160.77 2.19 19750 4.10 212.78 555 193.72 556
Middle 158.42 351 161.76 290 197.16 4.78 21091 7.69 201.40 5.96
High 168.99 7.69 154.19 444 18750 7.15 218.18 7.68 196.70 6.20
NH white Poor 158.05 5.48 159.65 3.59 19430 9.27 21235 351 205.19 1041
Low 168.97 6.37 162.60 3.60 186.76 351 206.52 538 187.86 2.62
Male Middle 161.41 4.29 15791 290 190.87 3.44 205.14 340 186.97 2.62
High 160.01 3.67 159.26 2.44 19279 251 209.52 241 19090 248
NH black Poor 159.09 3.45 165.67 2.68 17851 571 19538 6.00 195.73 5.71
Low 167.11 3.80 159.22 2.79 187.82 466 19553 454 190.29 4.67
Middle 158.82 355 155,60 2.81 191.16 4.04 200.05 4.60 189.67 4.20
High 180.46 8.51 174.08 529 19209 6.67 20555 421 18579 457
Mexican  Poor 159.61 3.19 158.78 2.13 183.26 352 19493 549 206.13 4.35
Low 169.62 4.12 162.09 2.62 18759 419 209.73 552 198.37 5.38
Middle 156.98 4.43 164.38 3.83 187.68 4.63 206.94 530 210.26 6.49
High 167.22 8.72 157.30 456 20454 7.81 21495 587 209.60 5091
NH white Poor 161.69 5.16 165.74 428 200.78 7.15 207.99 496 214.18 4.36
Female Low 16498 7.19 171.18 3.71 18412 289 21693 473 21335 281
Middle 163.92 3.44 16425 236 19280 3.29 208.74 299 211.06 2.35
High 17195 3.43 16358 245 191.20 2.67 207.89 233 21278 2.83
NH black Poor 163.11 3.76 168.79 2.71 18445 419 198.04 527 20782 5.23
Low 163.59 3.66 169.60 296 18556 440 209.39 453 211.03 452
Middle 154.79 4.65 153.64 4.17 178.98 3.67 19518 4.25 20220 4.32
High 164.76 3.68 165.40 4.85 189.59 6.35 202.15 3.72 209.66 5.47

NH, non-Hispanic
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Appendix Table 12. Baseline HDL Cholesterol (mmol/L)

Age
Sex Race Income 0-9 0-9 10-19 10-19 20-39 20-39 40-59 40-59 60-85 60-85
Mean SE Mean SE Mean SE Mean SE Mean SE
Mexican  Poor 53.27 192 4816 096 4498 134 4182 128 4523 1.60
Low 5198 1.76 4958 1.07 4418 122 4534 183 4544 138
Middle 55.83 2.05 48.47 1.33 47.82 1.27 4815 283 46.83 222
High 58.73 7.36 46.92 219 4469 252 49.00 253 49.04 267
NH white  Poor 49,97 213 4741 124 4523 137 4461 137 49.01 234
Male Lo_w 56.52 1.72 5036 1.63 46.14 113 4381 178 4782 0.92
Middle 51.92 1.21 4801 090 4540 1.01 47.08 1.00 4855 0.73
High 5153 1.72 50.15 1.00 4824 0.88 4748 0.71 4837 0.76
NH black  Poor 59.70 155 56.00 114 5118 188 56.75 4.12 56.23 2.68
Low 59.75 156 53.03 121 4820 190 5197 217 5381 162
Middle 62.63 281 5548 0.94 52.02 145 5206 197 5268 157
High 63.44 427 5731 205 50.62 195 4907 116 52.01 157
Mexican  Poor 51.28 1.29 51.74 0.97 51.70 1.09 51.36 2.89 52.92 1.62
Low 5356 1.79 53.58 148 56.57 145 5337 168 54.82 154
Middle 53.40 3.12 53.44 117 5408 232 5445 197 5512 132
High 51.23 491 5365 152 5830 292 6227 279 5815 279
NH white  Poor 48.87 211 5185 130 5294 173 5252 175 6113 1.80
Female qu 5540 2.13 5183 120 5431 132 5892 202 5924 1.02
Middle 54.11 230 5349 125 56.97 1.03 58.08 116 61.12 1.06
High 5431 152 5532 091 6300 119 6095 101 6223 1.25
NH black  Poor 5855 155 5845 135 5719 158 5886 244 6106 1.96
Low 55.79 1.88 56.70 146 57.37 177 6127 195 70.82 3.89
Middle 59.46 3.32 5435 165 6099 192 6011 166 6066 1.76
High 60.56 2.23 56.87 191 6074 200 6282 153 6284 3.29

HDL, high-density lipoprotein; NH, non-Hispanic
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Appendix Table 13. Baseline Weight (Kg)

Age
Sex  Race Income 0-9 09 10-19 10-19 20-39 20-39 40-59 40-59 60-85 60-85
Mean SE Mean SE Mean SE Mean SE Mean SE
Mexican Poor 2142 095 6283 200 8041 204 7888 161 79.49 1.92
Low 20.22 0.74 6440 212 8185 243 7954 144 7927 1.93
Middle 2235 1.23 6589 2.85 86.38 322 8734 310 81.27 2.09
High 1919 159 6749 438 8756 243 86.89 226 8593 3.20
NH white  Poor 19.04 0.85 67.34 254 8697 281 8471 173 8269 262
Male I__ow 2052 125 64.76 3.02 8582 178 90.93 232 8584 1.32
Middle 21.72 070 64.29 186 8750 138 9416 1.64 88.09 1.18
High 1994 082 6289 165 8797 121 9211 0.88 9146 0.99
NH black  Poor 20.37 0.89 63.77 155 88.09 359 8494 3.06 7841 274
Low 2126 098 6520 279 9344 258 9123 375 86,55 220
Middle 20.87 0.89 64.11 2.04 9234 239 8995 250 89.98 1.79
High 2201 180 64.08 356 9437 377 9465 164 9081 226
Mexican Poor 1824 052 5549 119 7539 180 7492 274 7182 1.56
Low 1967 080 5238 132 6967 176 7126 154 6981 185
Middle 20.86 1.04 5867 2.03 80.47 302 7761 243 73.82 2.03
High 2112 154 5558 230 7098 311 7410 262 7041 3.75
NH white  Poor 20.46 1.40 6150 190 7591 350 7754 261 7117 1.80
Female L_ow 19.45 093 5898 1.79 7441 190 79.00 250 7211 094
Middle 20.49 0.85 5764 1.15 7553 162 7810 151 7273 0.93
High 2039 083 5722 118 6881 1.02 7611 114 7320 149
NH black  Poor 20.37 0.80 67.49 219 8725 280 8783 344 8233 276
Low 2404 132 6539 270 09083 453 8757 249 8097 1.93
Middle 22.33 0.95 65.17 210 7941 199 86.94 233 7958 198
High 2147 162 6391 243 8083 3.62 8317 203 8191 272

NH, non-Hispanic
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Appendix Table 14. Baseline Height (cm)

Age

Sex Race Income 09 09 10-19 10-19 20-39 20-39 40-59 40-59 60-85 60-85

Mean SE Mean SE Mean SE Mean SE Mean SE

Mexican Poor 11476 148 16187 124 16864 092 16720 0.90 167.38 1.09
Low 11418 143 16331 0.87 168.81 0.79 16856 0.81 166.47 0.82

Middle 11754 1.76 163.79 1.84 17255 096 17252 0.84 167.22 0.83

High 11326 3.05 167.83 156 17471 154 17257 124 17134 1.89

NH white  Poor 112,73 1.75 167.19 162 177.28 0.66 17566 0.70 17238 0.81
Low 116.07 163 16544 2.04 17841 0.65 177.87 0.71 17273 0.42

Male Middle 11950 1.26 167.23 097 17864 053 17870 053 173.94 0.42
High 11525 171 166.68 1.18 17895 055 17807 039 176.70 0.43

NHblack  Poor 11500 1.41 16471 1.08 17868 1.00 176.76 1.11 17154 097

Low 117.76 1.86 16481 131 17737 112 17648 0.80 17328 0.80

Middle 117.70 174 167.35 132 177.34 061 17742 068 174.40 0.68

High 11956 3.32 16417 198 17878 1.14 177.85 067 177.84 0.72

Mexican _ Poor 11196 1.16 153.04 068 157.24 061 157.60 094 15347 0.74

Low 11321 148 15319 093 157.06 057 156.36 095 153.81 0.62

Middle 115.26 1.82 157.39 095 159.95 0.63 157.51 083 154.63 0.77

High 11520 327 15693 099 16044 1.35 15898 0.88 15826 1.95

NHwhite  Poor 11437 2.01 160.11 008 16244 071 162.64 072 15889 0.70

Cemale Low 11361 2.16 15850 095 164.80 047 163.05 071 158.74 0.37

Middle 116.38 1.63 159.68 0.84 16495 048 16351 049 161.23 0.36
High 117.01 1.48 160.98 0.61 165.02 0.42 16359 0.36 162.49 0.47

NH black  Poor 116.14 1.31 159.70 0.77 163.13 0.70 164.28 0.83 162.82 0.98
Low 117.87 1.84 159.28 1.07 164.01 0.68 16196 0.78 160.66 0.70

Middle 118.64 2.08 160.45 1.07 16290 0.77 164.28 0.68 161.39 0.74

High 119.07 3.85 161.77 161 16359 1.11 16358 0.75 162.12 0.99

NH, non-Hispanic

American Journal of Preventive Medicine



Appendix
Cost Effectiveness of Subsidizing Fruit and Vegetable Purchases
Through the Supplemental Nutrition Assistance Program
Choi, Seligman, and Basu

APPENDIX REFERENCES

10.

11.

12.

13.

Ramsey S, Willke R, Briggs A, et al. Good research practices for cost-effectiveness
analysis alongside clinical trials: the ISPOR RCT-CEA Task Force report. Value Health.
2005;8(5):521-533. https:/doi.org/10.1111/j.1524-4733.2005.00045.x.

U.S. Department of Agriculture. Healthy Incentives Pilot (HIP) Early Implementation
Report. 2013; www.fns.usda.gov/healthy-incentives-pilot-hip-early-implementation-
report. Accessed May 2, 2016.

Hall KD, Butte NF, Swinburn BA, Chow CC. Dynamics of childhood growth and
obesity: development and validation of a quantitative mathematical model. Lancet
Diabetes Endocrinol. 2013;1(2):97-105. https:/doi.org/10.1016/52213-8587(13)70051-2.
Hall KD, Sacks G, Chandramohan D, et al. Quantification of the effect of energy
imbalance on bodyweight. Lancet. 2011;378(9793):826-837.
https:/doi.org/10.1016/S0140-6736(11)60812-X.

Hall KD, Jordan PN. Modeling weight-loss maintenance to help prevent body weight
regain. Am J Clin Nutr. 2008;88(6):1495-1503. https:/doi.org/10.3945/ajcn.2008.26333.
National Heart Lung and Blood Institute. Incidence and prevalence: Chart book on
cardiovascular and lung diseases, 2006. 2009; www.nhlbi.nih.gov/resources/docs/cht-
book_ip.htm. Accessed May 1, 2016.

Smith-Spangler CM, Juusola JL, Enns EA, Owens DK, Garber AM. Population strategies
to decrease sodium intake and the burden of cardiovascular disease: a cost-effectiveness
analysis. Ann Intern Med. 2010;152(8):481-487. https:/doi.org/10.7326/0003-4819-152-
8-201004200-00212.

D'Agostino RB, Sr., Grundy S, Sullivan LM, Wilson P, Group CHDRP. Validation of the
Framingham coronary heart disease prediction scores: results of a multiple ethnic groups
investigation. JAMA. 2001;286(2):180-187. https:/doi.org/10.1001/jama.286.2.180.
DeFilippis AP, Young R, Carrubba CJ, et al. An analysis of calibration and
discrimination among multiple cardiovascular risk scores in a modern multiethnic cohort.
Ann Intern Med. 2015;162(4):266-275. https:/doi.org/10.7326/M14-1281.

Hurley LP, Dickinson LM, Estacio RO, Steiner JF, Havranek EP. Prediction of
cardiovascular death in racial/ethnic minorities using Framingham risk factors. Circ
Cardiovasc Qual Outcomes. 2010;3(2):181-187.
https:/doi.org/10.1161/CIRCOUTCOMES.108.831073.

Schiros CG, Denney TS, Jr., Gupta H. Interaction analysis of the new pooled cohort
equations for 10-year atherosclerotic cardiovascular disease risk estimation: a simulation
analysis. BMJ Open. 2015;5(4):e006468. https:/doi.org/10.1136/bmjopen-2014-006468.
Fox ER, Samdarshi TE, Musani SK, et al. Development and Validation of Risk
Prediction Models for Cardiovascular Events in Black Adults: The Jackson Heart Study
Cohort. JAMA Cardiol. 2016;1(1):15-25. https:/doi.org/10.1001/jamacardio.2015.0300.
Goff DC, Jr., Lloyd-Jones DM, Bennett G, et al. 2013 ACC/AHA guideline on the
assessment of cardiovascular risk: a report of the American College of
Cardiology/American Heart Association Task Force on Practice Guidelines. Circulation.
2014;129(25 Suppl 2):S49-73. https:/doi.org/10.1161/01.cir.0000437741.48606.98.

American Journal of Preventive Medicine


https://doi.org/10.1111/j.1524-4733.2005.00045.x
http://www.fns.usda.gov/healthy-incentives-pilot-hip-early-implementation-report
http://www.fns.usda.gov/healthy-incentives-pilot-hip-early-implementation-report
https://doi.org/10.1016/S2213-8587(13)70051-2
https://doi.org/10.1016/S0140-6736(11)60812-X
https://doi.org/10.3945/ajcn.2008.26333
http://www.nhlbi.nih.gov/resources/docs/cht-book_ip.htm
http://www.nhlbi.nih.gov/resources/docs/cht-book_ip.htm
https://doi.org/10.7326/0003-4819-152-8-201004200-00212
https://doi.org/10.7326/0003-4819-152-8-201004200-00212
https://doi.org/10.1001/jama.286.2.180
https://doi.org/10.7326/M14-1281
https://doi.org/10.1161/CIRCOUTCOMES.108.831073
https://doi.org/10.1136/bmjopen-2014-006468
https://doi.org/10.1001/jamacardio.2015.0300
https://doi.org/10.1161/01.cir.0000437741.48606.98

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Appendix
Cost Effectiveness of Subsidizing Fruit and Vegetable Purchases
Through the Supplemental Nutrition Assistance Program
Choi, Seligman, and Basu

Lim SS, Gaziano TA, Gakidou E, et al. Chronic diseases 4 - Prevention of cardiovascular
disease in high-risk individuals in low-income and middle-income countries: health
effects and costs. Lancet. 2007;370(9604):2054-2062. https:/doi.org/10.1016/S0140-
6736(07)61699-7.

National Heart Lung and Blood Institute. Cardiovascular Disease (10-year risk),
Framingham Heart Study. www.framinghamheartstudy.org/risk-functions/cardiovascular-
disease/10-year-risk.php. Accessed February 2, 2016.

Lock K PJ, Causer L, McKee M. Chapter 9 Low fruit and vegetable consumption. In:
Ezzati M, Lopez AD, Rodgers A, Murrary CJL, eds. Comparative Quantification of
Health Risks. Geneva: WHO; 2004.
www.who.int/publications/cra/chapters/volume1/0597-0728.pdf. Accessed May 1, 2016.
Li M, Fan Y, Zhang X, Hou W, Tang Z. Fruit and vegetable intake and risk of type 2
diabetes mellitus: meta-analysis of prospective cohort studies. BMJ Open.
2014;4(11):e005497. https:/doi.org/10.1136/bmjopen-2014-005497.

Guh DP, Zhang W, Bansback N, Amarsi Z, Birmingham CL, Anis AH. The incidence of
co-morbidities related to obesity and overweight: a systematic review and meta-analysis.
BMC Public Health. 2009;9:88. https:/doi.org/10.1186/1471-2458-9-88.

Huxley RR, Filion KB, Konety S, Alonso A. Meta-analysis of cohort and case-control
studies of type 2 diabetes mellitus and risk of atrial fibrillation. Am J Cardiol.
2011;108(1):56-62. https:/doi.org/10.1016/j.amjcard.2011.03.004.

Nwaneri C, Cooper H, Bowen-Jones D. Mortality in Type 2 Diabetes Mellitus:
Magnitude of the Evidence From a Systematic Review and Meta-analysis. Br J Diabetes
Vasc Dis. 2013;13(3):192-207. https:/doi.org/10.1177/1474651413495703.

U.S. Department of Agriculture. Quarterly Food-at-Home Price Database.
www.ers.usda.gov/data-products/quarterly-food-at-home-price-database.aspx. Accessed
May 1, 2016.

U.S. Department of Agriculture. Dynamics of Supplemental Nutrition Assistance
Program Participation from 2008 to 2012.
www.fns.usda.gov/sites/default/files/ops/Dynamics2008-2012.pdf. Accessed May 1,
2016.

Institute for Health Metrics and Evaluation. Global Burden of Disease Study 2010 (GBD
2010) Disability Weights. 2010. http://ghdx.healthdata.org/record/global-burden-disease-
study-2010-gbd-2010-disability-weights. Accessed February 22, 2016.

Agency for Healthcare Research and Quality. Medical Expenditure Panel Survey.
http://meps.ahrg.gov/mepsweb/data_stats/tables_compendia_hh_interactive.jsp? SERVI
CE=MEPSSocket0& PROGRAM=MEPSPGM.TC.SAS&File=HC2Y2013&Table=HC2
Y2013 _CNDXP_CA& Debug=. Accessed April 26, 2016.

American Journal of Preventive Medicine


https://doi.org/10.1016/S0140-6736(07)61699-7
https://doi.org/10.1016/S0140-6736(07)61699-7
http://www.framinghamheartstudy.org/risk-functions/cardiovascular-disease/10-year-risk.php
http://www.framinghamheartstudy.org/risk-functions/cardiovascular-disease/10-year-risk.php
http://www.who.int/publications/cra/chapters/volume1/0597-0728.pdf
https://doi.org/10.1136/bmjopen-2014-005497
https://doi.org/10.1186/1471-2458-9-88
https://doi.org/10.1016/j.amjcard.2011.03.004
https://doi.org/10.1177/1474651413495703
http://www.ers.usda.gov/data-products/quarterly-food-at-home-price-database.aspx
http://www.fns.usda.gov/sites/default/files/ops/Dynamics2008-2012.pdf
http://ghdx.healthdata.org/record/global-burden-disease-study-2010-gbd-2010-disability-weights
http://ghdx.healthdata.org/record/global-burden-disease-study-2010-gbd-2010-disability-weights
http://meps.ahrq.gov/mepsweb/data_stats/tables_compendia_hh_interactive.jsp?_SERVICE=MEPSSocket0&_PROGRAM=MEPSPGM.TC.SAS&File=HC2Y2013&Table=HC2Y2013_CNDXP_CA&_Debug=
http://meps.ahrq.gov/mepsweb/data_stats/tables_compendia_hh_interactive.jsp?_SERVICE=MEPSSocket0&_PROGRAM=MEPSPGM.TC.SAS&File=HC2Y2013&Table=HC2Y2013_CNDXP_CA&_Debug=
http://meps.ahrq.gov/mepsweb/data_stats/tables_compendia_hh_interactive.jsp?_SERVICE=MEPSSocket0&_PROGRAM=MEPSPGM.TC.SAS&File=HC2Y2013&Table=HC2Y2013_CNDXP_CA&_Debug=

